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aiitl its more widely s|)reading |X‘riainh segments. Its nearest 
relationship is prol)al)ly not with that variety and, if this is true, 
it has no elo.se relatives, d'he only other speeies of this alliance 
with crested ovaries in eastern North America is //. Cuthheriii, 
which is at once so conspit iionsly distinct from , sfycciilae that 
they coidd not he confused. Cuthbertii has oidy two leaves 
per .scaj)e, the processes ol the conspicuous crest are contorted, 
the j)erianth segments relle.xed, and the bracts mostly .5-nerved. 
^et, Cuthbertii .seems to be the closest relative of sfyen/lae. 
Among the western species of this alliance, oidy ./. (leyeri seems 
to be a jxrssible relative, d'his species, however, has urceolaie- 
campanulate llowers, and the proce.sess of the crest are little more 
than inconspicuous knobs, d'he relatiotishij) with ./. Ceyeri can¬ 
not be close. It seems, therefore, that .1. sfyerubie represents an 
eleventh distinct evolutionary line in the ./. c<niadeuse alliance, 
or that it stands ancestral to A. Cuthbertii. d he later hypothesis 
is j)artictilarly aj>pealing. Morphologically, A. speeubie is inter- 
mc'cliate between A. Cuthbertii and the* less speciali/ed westcaii 
sj)ecies, such as A. Ceyeri. f ui thermore, its present distribution 
lits this hyjjothesis, inasmuch as it is apparent that the A. eatin- 
cleuse alliance as a whole racliatc'cl from the Southwest. One can¬ 
not overlook, however, some rescanblance bc’tween A. Cuthbertii 
and ,/. Plumuierne and the possibility that the latter, although 
tetraploicl, might be the most jjrimative surviving mend)er of 
the alliance. This might imj)ly an early sepaiation of the lines 


which gave rise to A. specuhie and A. Cuthbertii, resjjectively, 
so that the former could not stand as ancestral to the latter. 
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\N ALTERNATIVE EXPLANATION OF SUBSPECIATION 


IN ASCLEPIAS TUBEROSA 


C. W. Jamf.s 

Asclepias tuberosn L. (Woodson, 19.51) is repre.sented in the 
southeastern United States by a relatively extensive Appalachian 
subspecies and a somewhat more restricted Coastal Plain repre- 
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scntativc, a rclationshi]) wliidi has been observed repeatedly in 
many sjieeies and genera lor some time. It is easily conceived 
how manv such Coastal Plain lorms coidd have originated from 

J 

A|)jialachian species some time after the close of the Cretaceous 
and dilferentiated in response to ecogeographical factors jiresent 
in the newly emerging Coastal Plain. However, in such in¬ 
stances. unless isolating mechanisms other than those of ecogeo- 
graphital character have since become established or unless the 
ecological barrier is sharply delimited, intergradation is exjjccted 
between such forms, ^'et, Wtiodson’s (19-171)) detailed statistical 
analyses of leal variation m Asclcpuis tiibeyosn revealetl that this 
intergrading /.one presently evident between the C.oastal Plain 
siibsp. liolf.sit and the .Apjialachian sidisp. titbcvosci is due to 
hybridization between the two sid)sj)ecies aiul not to an ecogeo¬ 
graphical dillerentiatiou into a dine, d’his led Woodson (1947a) 
to conclude that lioJjsii must have originated independently in 
more or less comjilete isolation Irom itibt’Yosa. lo account for 
this, Woodson then j)ostidated that RolfsH evolved on Orange 
Island, a hypothetical island or archi])elagc) in north Florida 
during Oligocene times. Since Woodsons account ol the suj)- 
posed origin of Rolfsii has been considered biological evidence 
substantiating the existence of a functioning Orange Island 


Refugium by Woodson. I'horne (1949), and others, it seems 
highly desirable to explore other ways in which this subs|)ecies 
could have originated lest we find ourselves relying too freely 
and perhajis unjustifiably at times on this Island as a relugium. 


Granted the occurrence of hylnidi/ation between the sub¬ 
species of Asclrpias liibrrosa, how then can one account lor this 
apparently independent origin of liolfsii by means ol the known 
processes of ecogeograiihical suhspeeiation? .\s Woodson pointed 
out, “Rolfsii, surely, could not have maintained a separate exist- 


ence 


with htbcYosci ujion the Apj)alachian upland, 



mi¬ 


grating to Florida only to return in panmixy with its sister 
subspecies.” 

The Coastal Plain today is a geographical province differing 
considerably from the adjacent and generally more mesic Pied- 
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inoiii and .\|>j)ala(lii;m proxiiucs. Siiuc ilic hahiials ol the 
(.oastal Plain prcsiimahly dexcloned liiadualK tliroiiuh a siuacs- 

® ^ ^ ✓ C 1 

sional seiics <)\it a |)C‘i iod ol lime, it sta ins ifasonahh: to assnnif 
that these dilitrcnccs (tiotal)lv ihe talaphi(ones) (onid onlv have 

s 

Ixaai more sirikino when the Coastal Plain was in its initial phast* 
ol exposure. Phis would mean that the i;cneti( system ol the 
|)ioncaain<^ Coastal Plain element ol liihryo.ui would hate htam 
sekatcal nnder mtteh more rigorotis and (piite dillerent (ondi- 
tions Irom those i^retailinj^' today. It jiossihlx' rtajunaal eonsid- 
erahle time lor a genetic system to exokf IVom the parental 
.sp((it‘s hu h was sullieient Iv adaj)ttal to hc' aueressiNc in this 


newly iitaihihle eiiN'iriinmenlal tomplex. lint once such hiotyjics 
had etoivtal. thev (oiild migrate sonthwaial as lapidly as the 
siK(essioii.iI static's and dispersal would jiermit siiict’ en\ir<)n- 
nienis eliarat terisi ie ol the sm (cediiii; |)ortions ol the (Coastal 
Plain would he \t‘r\ similar to the lirst to which the iiixadiii” 
elc'iiieiit must necessarily liaxx' heeii adaj)li'd. I he raj)idii\' with 
wlmli this j^eneiic element migrated awav Iroiii tlu- j)arental 
stock would result in a pro_<;ressi\c‘l\ more elfective _).;eoL;ra|)hi( al 


isolation, thus a((omitiii” lor the apparentiv indepetident evo¬ 
lution ol l\()ljsii in more or less (()nij)h‘te isolation. (.Mthou^h 
not tiu' (ase in /C'Z/.o/. this (ould provide ('onditions lac iliiatiii" 


!lu‘ tAoluiion of oilu i isohii ino iik‘( iianisins) . The h.isis ol iIk 
1 (‘iis()!)1111^ (‘111j)|()y(‘cl lu'i'c* is clc‘|)c‘ii(l('ni ii|)()n ilu* lollowiiii^ tciuts! 


I lu‘ k\s.s I;i\'(>i'aI)lc‘ ;i ncw lx iixailahlc area is lor (xc iipaiu \ and 
invasion hy organisms of an adjacent aira, 

I. the l(*>.s du* prohahilii\ ol ilic |)ic>cn((‘ ol cxisiiniL; hioiNpc.s wliicli 
(an innnc(liai(‘lN iiiNadc ilu‘ n(‘\\ aica. 

s 

the <;re;mr ilie dillcreiuc (here will hc in die ”cii(»\sum ol a 
1*1 • ^ 

(IcriNcd race which can iinadc (he new ai'ca, 

a. iIk‘ nic‘a!ci' die |)r()l)ahilitv ()l a lc)M!L^(‘r pciaod ()l tiiiu' r(*(|iiir(“d h)r 

the (wohilion of diis <»(nos\sicin. 

¥ 

•l. tIu' t^icalcr llu“ dillcreiiiial in rale <)! nn^raiKni liciwccn die hcsi 
adapicd and die liasi ada|)le(l hiotvpes of this ,i;enos\stem, 
a. the ^reau-r the de,i;ree ol inorpholo<-i( al and |)hysiolooi, ;d diller- 
eniialion and or spec iaii/aiion ol the in\'adin|L; rate. 

(). die _t>reau‘r the ellet ii\cness of eoineo”!aphit al isolalion (if suc h 
isolatint; met hanisnis are invohed.) 
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7. I lie lonj^cT ihe newly exdlved race can inainiain a separate i(leiitil\' 
IVoni the parental species. 

] itc j^enetic; sysieni of liolfsii is |n'csitnial)ly a .s|je('iali/.ecl one 
(leriverl Iroin only a p;iri ol ilu' broader geneti( svstetn ol luhrr- 
(>s(i, and one which, perhaps. Inis become' e\en rnriher specialized. 

I here would then be little or no pressure on a norilneaicl move¬ 
ment of li()J\.su genes into tuherosd. 1 here would be, however, 


continued forces ojjeraiing ;it tlu‘ junctmc' of subsjjccihc diller- 

just as there 


entiation on a How of liihcrosa 


UC'iies southward 

f ) 


had been since the time of e\|)osure of the Cioastal I’lain. Fur¬ 
thermore. as the (lotistal Plain became more inatme it olfered 
more varic'ty and less .severitv in habitat; consccpientlv, many 
tuherosd genes and gene com])lexes which previotisly \vcrc insuf¬ 
ficiently ada|)ted to that environment could then (lotv southward 
in addition to some of the |)revious ones. I’his tvotild result in 
an iinasioii of the (loastal Plain iloHsii bv incrc-asinulv less dif- 
ferenti:ited biot\j)es of hthernsd which could then hvbridi/c“ with 
the remaining lyolfsH element in that area of the Coastal Plain 
where' subspc'c iation was (irsi initiated. Phis piogression of sec- 
t)nclarv iinasion elements of luhrro.sd would then tend to absorb 
Rolfsii and could then account for the present h\bricli/ation 
occ iirring between the two subspc'c ies. 


If RolfsH \vere c'vei 



in th(' (iatolinas and northward 


it has apparc'iitly since been absorbed bv htherosd. It is of in¬ 
terest to note' in this connet tion that tic'olouical c'viclencc suugests 

<1 11 O 

that a considerable poition of thc' Catolina Coastal Plain has 
bec'ii ex|>osc'd and a\'ail;ibh' to j)lants since the end of the Cre¬ 
taceous. .\t thc; presc'iit time'. Roljsii a])pears to be losing its 
idc'iititv throughout the remainder of the' Coastal Plain tvith the 


exception of peniirsulai Florida ^vhich is farthest from thc pre- 
stnnetl jeoint of origin. 

Fhis analysis, of course, does not disprove the possil)le exist¬ 
ence of an Orange Island Refugium. It is merely an attcnij^t 
to offer an alternative exjjlanation of std)s|)eciation in A.scU'pidS 
tuherosd whieh cotilel aeceeunt for the hybridization jnesently 
occtirring between the sidjspc'cies without having to lely on an 
Oranue Island Refutt'ium. 
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I his is tile setond paper of a series of three that jnesents 
some restdts of a retent sitidy ol Ohio (jompositae. In part 1’ it 
was noted that |)hint.s (list tissetl in these re|)orts are ones who.se 
occtirrence in Ohio is tpiestionable. pult^ing Irom inlornialion 
i^i\en in (day’s Mtmtial (IDah) and 1 he New Hritton and Brown 
llhistrated Mora (I9.a2). Kor the jiresent. the nomenclature is 
derived t hielly from (day’s .Mtintnil. bttt this does not imjrly it is 

netc'ssarilv the best treatment for the taxti listed. 

✓ 

.All spetimens and conntv retords citetl here are deposited in 
the llerbarinm of 1 he Ohio .State Hniversitv, and the itlentifi- 

J 

t at ions have been verified bv the writer. 
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Eii|>a(()riiini album L. \ai. glaiuliilosiim (Mirhx.) DCl. This variety 
is easily se|)aiatecl Ironi the typical one by the occurrence ol niiniite, 
dark elands on the phvllaries; thus, the variety is ejuite distinct. Its 
presence in southern Ohio represents a northward extension ol the 
range gi\en by l‘ernald. c:oi.i.kc: rio.x daia: Jackson Co., Liberty d'wp., 

Robert W. Long. Notes on the <Jistribution of Ohio (k)mpositac: I. Heliantheae, 
Anrhemidac. Rhodora 60:125-128. 1958. 







